Analysis of non-derivatised bacteriohopanepolyols by ultrahigh-performance liquid chromatography/tandem mass spectrometry Talbot, Helen M.; Sidgwick, Frances R.; Bischoff, Juliane ; Osborne, Kate A.; Rush, Darci; Sherry, Angela; Spencer-Jones, Charlotte L. Analysis of non-derivatised bacteriohopanepolyols by ultrahigh-performance liquid chromatography/tandem mass spectrometry. Rapid Communications in Mass Spectrometry, 30(19), 2087-2098. DOI: 10.1002 General rights Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
abundant natural products on earth.
[11]
48
Analytical methods for identification and (semi) quantification of complex mixtures of the BHPs 49 have typically utilised acetylation of the functional amine and hydroxyl groups, followed by either 50 gas chromatography mass spectrometry (GC/MS) which can only detect a limited number of 51 compounds [12] or reversed phase high performance liquid chromatography (HPLC) with ion-trap 52 multiple stage mass spectrometry (MS n ) detection. [13] [14] [15] [16] [17] [18] The first HPLC method for BHP 53 separation without prior derivatisation involved a simple normal phase HPLC system with a silica 54 60 column and ternary solvent gradient of n-hexane, propan-2-ol and 0.04% triethylamine in 55 water. [19] This system was able to separate 3 common BHPs: bacteriohopane-32,33,34,35-tetrol
56
(BHT herein; Ia, Fig. 1 ), BHT-glucosamine (Ib) and BHT-cyclitol ether (Ic). This separation 57 method was later adapted and, when coupled to mass spectrometer using negative ion chlorine were evaporated to dryness under N2 and acetylated by adding acetic anhydride and pyridine (0.25 123 mL each), heated at 50°C for 1 h then left at room temperature overnight to yield acetylated BHPs.
124
The acetic anhydride and pyridine was removed under a stream of N2 and the resulting acetylated 125 sample was dissolved in 1 mL MeOH/propan-2-ol (3:2, v/v). All fractions, derivatised and 126 nonderivatised, were filtered through 0.22 m PTFE filters (VWR International Ltd., Lutterworth,
127
Leicestershire, UK) prior to analysis by UPLC/MS-MS. Allied Chemicals). The flow rate for all runs was 0.6 mL/min and the column was heated to 40°C. Table 1 (IIa, Ig, Ih). (Table 1) .
128

UPLC/MS-MS analysis of non-derivatised BHPs
228
We have previously proposed that the stability of the protonated acetylated amine limits to the ion-trap MS 2 spectrum (Fig. 3a) . Again m/z 163 is observed and is more abundant than m/z 241 191 with both of these ions less than 50% intensity of the m/z 528 ion. We therefore propose that 242 the MRM transition from the parent ion m/z 546 to m/z 528 is the best target for aminotriol.
243
However, as loss of water is not highly specific, additional target ions of either m/z 191 or m/z 163 (Fig. 3d) should also be employed to support the assignment. (Fig. 4a,b) .
261
When not acetylated, the protonated molecule [M+H] + is m/z 708 (Table 1) . At 20 eV collision 262 energy, the product ion scan only contains one significant fragment ion at m/z 162 (Fig. 4c ). This was also observed (Fig. 4d) , corresponding to the ion m/z 348 in the heptaacetate (Fig. 4a,b) . The 266 structure of the ion m/z 222 is unknown (Fig. 4d) . As the ions m/z 162 and 180 will be present in Table 1 . [40] Unlike the structures described above, the side chain in adenosylhopane is cyclised containing a heterocyclic oxygen atom. When acetylated 275 this structure has been found to produce both di, tri and even tetra acetate (adduct) forms, [29] with 276 protonated molecules of m/z 746, 788 and 830, respectively ( Table 1) . Examples of the mass 277 spectra of the triacetylated form (from parent ion m/z 788) from ion-trap (see also [17, 29] ) and 278 quadrupole MS-MS product ion scan are shown (Fig. 5a,b) unexpected given the more complex spectra of the acetylated compounds from either instrument
289
( Fig. 5a,b) . [17] and may be due to stability of the protonated aromatic adenine moiety upon cleavage were present only at very low levels (If', IIf'; Fig. 7a ). Here, using UPLC/MS-MS and selecting
334
MRMs based on the product ion scan of adenosylhopane at 30 V collision energy (Fig. 5d) , we 335 were able to also detect the adenosylhopane Type-2 and Type-3 compounds as one strong peak in Fig. 7b ). However, the respectively; Fig. 7b ), each showed a cluster of closely eluting peaks. In all cases the major peak the primary amines compounds (Fig. 8) .
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